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ABSTRACT 

Major transit infrastructure disruptions have become more frequent due to increasing 

maintenance needs for an aging infrastructure, system failures, and disasters. Understanding 

travel behavior reactions to service disruptions based on empirical observations is a fundamental 

step toward planning and operating an efficient and reliable transportation system. Few studies in 

the literature investigated the behavioral and system impact of transit service disruptions. To 

bridge this gap in literature, this research investigated travel behavioral reactions to transit 

service disruptions during the Washington D.C. Metro SafeTrack projects using a unique panel 

survey. This study will offer new insights on multi-modal, multi-dimensional travel behavioral 

responses to major transit network disruptions, a critically theoretical prerequisite toward 

developing and implementing effective strategies (e.g., how to optimally deploy the reserved bus 

fleet) that minimize system impact and improve transit system reliability and resiliency.  
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INTRODUCTION 

Major transit infrastructure disruptions have become more frequent due to increasing 

maintenance needs for an aging infrastructure, system failures, and disasters. Both transportation 

agencies and travelers need better information to prepare for such events. Understanding travel 

behavior reactions to service disruptions based on empirical observations is a fundamental step 

toward planning and operating an efficient and reliable transportation system. However, how 

individuals respond to major disruptions in transportation networks, caused by major accidents, 

maintenance, disasters, or targeted attacks is one of the least studied basic research questions in 

travel behavior (1-9). Compared to other modes, there are even fewer studies on the behavioral 

and system impact of transit service disruptions (10). Previous studies employed either stated 

preference surveys or limited behavior data collected during transit strikes that typically lasted for 

a very short period of time (11-17). With transit service disruptions, transit riders suffer significant 

delays or are forced to adopt other travel options. In the worst case (e.g., Hurricane Katrina), transit 

service shutdowns during natural disasters led to complete loss of mobility for residents without a 

personal vehicle, which delayed evacuation and increased loses. Such events illustrate the 

vulnerability of the transit network and the need to better understand users’ responses to transit 

network disruptions. 

In the event of transit service disruptions, affected transit riders may react by adjusting 

their routes, departure times, travel modes, destinations, and/or cancelling trips. These initial 

behavioral adjustments will likely cause additional non-transit travelers to alter their travel 

behavior too, disrupting the existing system equilibrium and creating complex system re-

equilibration dynamics through a series of individual learning and adaption processes. Certain 

transit riders may no longer use transit as the default mode for their trips even after transit service 

resumes. The emergence of various sharing economy travel options (e.g., vehicle sharing, long-

term and dynamic ride sharing, ride-hailing services like Uber Pool/Lyft Line, dynamic/micro-

transit without fixed routes or schedules, and bike sharing) offer new ways for travelers to 

minimize the mobility impact of transit service disruptions. These new possibilities of behavioral 

reactions to transit services disruptions in a multi-modal transportation network have not been 

addressed in the literature. 

To bridge this gap in the literature, this research investigated travel behavioral reactions to 

transit service disruptions using a unique panel data collected during the Washington D.C. Metro 

SafeTrack projects, a series of track work for safety enhancement that leads to significant capacity 

reduction or service disruptions. These events offer an unprecedented opportunity to observe actual 

behavior changes during transit services disruptions and how they differ (or not) from their stated 

preference before the events. This study will offer new insights on multi-modal, multi-dimensional 

travel behavioral responses to major transit network disruptions, a critically theoretical prerequisite 

toward developing and implementing effective strategies (e.g., how to optimally deploy the 

reserved bus fleet) that minimize system impact and improve transit system reliability and 

resiliency. 

The remainder of this paper is organized as follows. The next section provides a quick 

review of the existing literature on transit service disruptions. Next, a description of the data used 

in this study and employed methodology is described. The results and analysis of behavioral 

responses among Metro riders will be presented. The final section presents the conclusions of this 

study. 

 

LITERATURE REVIEW 
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Transit network disruptions are not unusual. They could be the results of accidents, system 

failure, maintenance needs, and man-made or natural disasters. The impact of each incident varies 

both in geographic and time dimensions (3). Replacing a breakdown bus may only take half an 

hour. However, it is much harder to restore a metro service when something goes wrong. For 

example, a simple runaway event in London created a chaos among travelers early morning on 

August 13, 2010. A public inquiry was made due to a five hour breakdown of Urban Transit Rail 

System, of Singapore, that discommoded thousands of commuters on December 15, 2011. Unlike 

the surface traffic network, it is almost impossible to reroute metro services (18).  Bridging affected 

metro stations through a parallel bus service is a widely used practice to maintain the metro service 

(19). However, significant delays could be added due to the transfers, and the limited capacity of 

buses compared to metro trains. These delays could cause repercussion on the entire network as 

travelers may miss their connections (20). 

 For an extended event, travelers are usually better informed and can adjust their travel 

behavior accordingly. For example, during the 13-day long transit strikes in New York City in 

1967, 10% travelers cancelled trips, 16.7% switched to carpool, and 50% drove alone. In a 1995 

transit strike in Netherland, 30% travelers switched to driving and another 10% cancelled trips. 

Moreover, longer transit service disruptions could also have long-term effects on transit ridership. 

For example, the 1981 and 1986 Orange County transit strike in California reduced 15% to 20% 

of transit trips even after the strike (11). The New York City transit strike also caused 2.1-2.6% 

reduction in transit ridership. Zhu et al. (10) provided a detailed review on this topic. 

 Though the aforementioned studies show the significance of transit service disruptions on 

travel behavior and transportation system performance, several critical research needs remain. 

Many previous studies rely on stated-preference, which may not capture the true travel behavior. 

Moreover, no study has investigated the learning and adaption process during the service 

disruption, which prevents us from modeling the re-equilibration process during such an event. 

This study will address those issues using a panel data collected both before and after the transit 

service disruptions. 

 

DATA COLLECTION 

Between June 2016 and March 2017, the Washington Metro system will either shuts down 

or significantly reduce Metro rail transit services (through continuous single track between 

stations) to accommodate 15 separate SafeTrack system maintenance projects (dubbed as “surge”). 

This event provides a unique opportunity to improve our knowledge on travelers’ behavior 

responses to major transit system disruptions and the consequent system mobility, reliability and 

resiliency impact. Figure 1 summarizes the date, affected metro lines and sections, and 

maintenance type of each Safetrack surge. 

 Travel surveys were conducted both before and after each surge to collect panel data of 

reported travel choices among metro riders. Before each surge, survey questionnaires were 

distributed at metro stations that would be severely affected by the particular SafeTrack project. 

Respondents may choose to complete the paper-based survey and mail it back to the research team 

using the pre-paid envelop, or to complete the web-based survey with the same questions by 

visiting the survey website using a computer, or scanning the QR codes using a smartphone. 

Questions included the awareness of the metro shutdown event, the characteristics of the current 

trip, their habit of traffic information acquisition (or lack thereof), the planned changes (or no 

change) due to the upcoming metro shutdown, and their social demographic information. 



S. Zhu, H. Masud, C. Xiong, Z. Yang, and Y. Pan,  L. Zhang 5 

 
  

Respondents were also asked if they would like to complete a follow-up survey after the particular 

SafeTrack surge, and their contact information if they agreed to participate. 

 A follow-up survey were mailed to the respondents who agreed to complete a follow-up 

survey. Questions included the travel choices respondents tried during the SafeTrack surge in 

reaction to the service disruptions, and the most effective choice they eventually chose. 

Respondents also reported their new travel patterns after the metro service is completed restored. 

 This study used the data collected before and after Surge 1 and Surge 2 of the SafeTrack 

project. Surge 1 led to continuous single track service on the Orange/Silver line between East Falls 

Church and Ballston stations (red line in Figure 2) between 06/04/2016 and 06/16/2016. It reduced 

the capacity of metro Silver and Orange line segments west of Ballston by 70% (rush hour headway 

goes from 6 minutes to 18 minutes), and the rest of the two lines by about 30%. Surge 2 shut down 

the Orange/Silver/Blue line segments between Eastern Market and Minnesota Ave & Benning 

Road stations. It also shut down the Blue line segment between Rosslyn and Arlington Cemetery, 

and reduced the capacity for the rest of Orange and Silver lines by 40% to 60%. The pre-survey 

questionnaires were distributed one week before Surge 1 and Surge 2 in the most severely affected 

stations (yellow in Figure 2) during the weekday daytime (7am-7pm).  

 

PRE-SURVEY RESULTS 

In total 875 and 1179 survey questionnaires were distributed for Surge 1, and Surge 2, and 

318 and 420 responses were received, respectively. This represents a response rate of 36% in both 

surges, which is very high for a randomly distributed survey. This could be due to the extensive 

media coverage and high-profile public debate surrounding this event.  

Table 1 summarizes the social demographic information of survey respondents. About 80% 

of the pre-survey respondents chose to fill in the paper-based survey and mail it back to the 

research team, while about 20% of them scanned the QR codes using their smartphones and 

answered the questionnaire online. About 54% of surge 1 respondents were female, but female 

only represented 37% of all respondents during surge 2. The majority of survey respondents are 

between the age 25 and 64, and the group of 45-54 was the highest in both surge 1 and surge 2. 

Most of the survey respondents hold either a Bachelor’s degree, or a Graduate degree in Surge 1, 

and the household incomes are in the range of $75,000 and $200,000. This is consistent with an 

early poll conducted by the Washington Post which showed that 66% of Orange Line riders were 

college graduates, and 60% had an annual income of more than $100,000 (22). This is also because 

the affected stations in Surge 1 are located in the affluent Northern Virginia area. In contrast, more 

respondents reported lower education level and income in Surge 2, which went through a less 

wealthy neighborhood in D.C. and the Prince George’s County in Maryland. 

 There has been few studies on the social demographics of metro riders. The only recent 

study available in literature was the 2012 Metro Rail Passenger Survey conducted by WMATA 

(22), which only reported the annual household income and the ethnics of survey respondents. The 

latter was not surveyed in our study. Table 2 reported the average household income distribution 

by metro lines, and the overall household income distributions. Although respondents in surge 1 

is biased towards high income groups, income distributions of surge 2 respondents are roughly in 

line with Orange Line riders reported in the 2012 Survey (Silver Line was only opened in July 

2014). However, riders with an annual household income of $30,000 or less were underrepresented 

in both surge 1 and surge 2 surveys. The sample bias issue will be addressed in future studies. 

Table 3 summarized the characteristics of the particular trips respondents were making 

when the questionnaires were handed out. Because of the survey questionnaires were handed out 
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during the peak periods, it is no surprise that the majority of them were commuters. However, only 

54% of them in surge 1 and 51% in surge 2 said they had to make the trip every workday. The rest 

of the participants did have some flexibility. About 40% respondents in surge 1 and 52% in surge 

2 drove to the metro stations by themselves, while another 15% in surge 1 and 10% in surge 2 

were dropped off. About 15% in Surge 1 and 10% in Surge 2 accessed the metro through buses. 

About 27% in both surges accessed the metro through walking, a very small percentage through 

biking or other modes. The difference in access modes may constrain metro riders from making 

certain choices during the SafeTrack. 

Table 4 summarized the stated responses to the planned metro shutdown. Although the 

Metro will provide shuttle buses to bridge metro riders between affected stations during the 

SafeTrack project, it will add additional delays due to slower speed and additional transfer time on 

top of the delays the longer headways could cause. Therefore, only about 27% said they would 

stick to the original travel plan. More respondents in Surge 2 (39%) said they would change mode, 

while the majority respondents in Surge 1 (35%) change departure time. A significant portion 

(15%) of Surge 2 respondents said they would change destination because of the SafeTrack project, 

while the number is relatively small in Surge 1 survey.  These differences could be related to the 

different nature of capacity reduction in Surge 1, and the complete service shutdown in Surge 2 

for the affected metro line segment. Travelers may adjust their departure time to tolerate longer 

travel time, but they may dislike switching to the shuttle buses, which could add additional 

inconvenience due to transferring.  

Figure 3 and 4 further decompose the stated reactions by income groups and by gender. In 

both surges, higher percentage of higher income riders would choose to change mode, while more 

low income riders would choose no changes. The trend is more obvious in surge 2, where lower 

income riders were better represented. Also, compared to the lower income groups, higher income 

groups are more likely to cancel trips, or change destination. These differences in behavior 

reactions could be due to the difference in value of time, and the flexibility in working schedules 

and locations among different income groups. The data did not exhibit major behavioral difference 

between male and female respondents. 

Figure 5 further compares the preference for alternative modes among those who chose 

switching travel mode in reaction to the metro shutdown in both surges. It clearly showed that 

driving alone is the most preferred alternative for metro riders with a household income of $50,000 

or higher. A detectable proportion of metro riders, especially for those with a household incomes 

of $150,000 or higher, would choose on-demand modes such as Uber and Lyft. However, most 

respondents in low income groups (household income of $50,000 or lower) would choose regular 

bus as the most preferred alternative. And the diversity for their choices is much lower. This may 

reveal the limitation in mobility for low income groups and the importance of reliable transit 

services for them. However, due to the low representativeness of low income groups among all 

survey respondents, more data is needed to draw more convincing conclusions. 

A significant portion of respondents chose the other option, which included Loudon County 

Bus, Metro Blue Line, FCC Route Bus and mostly Virginia Rail Express in Surge 1, and MARC 

Train (the majority), Metro Green Line, Red Line, and Commuter bus in Surge 2. 

 

FOLLOW-UP SURVEY RESULTS 

A survey questionnaire with a pre-paid envelope was mailed out to the pre-survey 

respondents who indicated that they would be willing to complete a follow up survey.  Totally 167 

and 222 follow-up questionnaires were mailed for Surge 1 and Surge 2 respondents, respectively. 
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Among them, 74 respondents from Surge 1 and 68 from Surge 2 completed the follow-up survey. 

A unique ID has been assigned to each respondent, which was used to link responses in the pre 

and follow-up survey to form a travel behavior panel. 

 Table 5 compared the preferred responses and the actual travel choices metro riders made 

during the SafeTrack surge. For example, only 15% of metro riders who said they would stick to 

their usual travel plans actually did so in Surge 1. The majority of the rest adjusted their departure 

time instead. All riders who stated that they would cancel trips or change destination actually did 

so. Only about one third of respondents who said they would change modes actually did it, while 

about one third of them changed their departure time instead. Similar patterns can be observed 

among Surge 2 respondents. However, more Surge 2 respondents chose to switch modes instead 

of changing departure time after they had the experience. This could be due to the fact that the 

delay of using the bridging shuttle buses would be too long to be accommodated by departing 

earlier. 

Most respondents explored several options before choosing the best response for them. 

Figure 6 showed the number of options respondents tried during the learning and adaptation 

process. Most of metro riders are commuters who are familiar with the transportation in the region. 

However, still more than half tried at least one alternative travel option. This number is an under-

statement of the number of alternatives respondents actually tried since they could try more than 

one alternative modes, or alternative departure time, which could only be counted as one 

alternative in Figure 6. 

Figure 7 illustrated the percentage of respondents who have explored each alternative 

modes during the safe surge. Consistent with previous analysis, more people explored the metro 

services in Surge 1 compared to Surge 2. About 20% of them explored the option of driving alone, 

while slightly less travelers explored the carpool options. Respondents who tried regular taxi 

services was comparable with respondents who tried emerging on-demand services such as Uber 

and Lyft. 

Many previous studies argued that transit service disruptions could have long-term impact 

on travel choices even after the services are fully restored. Table 6 summarized the travel options 

respondents stayed with after the SafeTrack project. About 80% of the survey respondents rode 

metro after the services were fully restored. Carpool, driving alone, and regular bus each took 

about 3% of respondents, while the rest went to non-motorized modes or for-hire modes. Further 

research is needed to see if the reported behavioral changes are temporary, or will last for a 

significant longer time. 

 

CONCLUSIONS 

This study investigated behavioral reactions to transit service disruptions during the 

SafeTrack project of the Washington D.C. Metro system. Survey questionnaires with pre-paid 

envelope and QR code linking to a survey website were distributed among metro riders at the most 

severely affected Metro stations before the planned projects. Follow-up surveys were mailed to 

respondents who agreed to do a follow-up survey on their actual travel choices during the metro-

shutdown. Respondent IDs were used to link responses to both surveys, which form a unique travel 

choices panel dataset. 

The majority of survey respondents were commuters and tend to have fairly high income 

and education levels, which are consistent with the general demographic profiles of metro riders 

in the affected area. The three most common reactions to the metro service disruptions are staying 

the same, changing mode, and changing departure time. However, Surge 1 differs from Surge 2 in 
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that it involves only capacity reductions instead of complete metro station shutdown. Although 

bridging buses were provided in both cases, it involves additional inconveniences such as walking 

out of the platform, waiting for bridging buses, and over-crowded buses. Therefore, more people 

chose to change modes or destinations instead of changing departure time in Surge 2. 

Income also played a significant role in determining the travel pattern changes. Wealthier 

riders are more likely to choose drive alone, or switching to for-hire modes such as Uber and Lyft, 

while low income groups are more likely to choose regular bus services, or stick to the original 

travel plan. Value of time and affordability may play a role. This observation illustrates the 

important of investigating travel behavior of low income groups during transit service disruptions, 

which is usually under-represented. With transit often being the primary travel modes for the 

lower-income population, such studies are critical for mitigating the impact to disadvantaged 

groups during the service disruptions. 

More than half of the survey respondents tried more than one option before choosing the 

most preferable one, although most of them are fairly familiar with the region. A significant portion 

of respondents tried different modes. Many of them did not choose the option they stated in the 

pre-survey, which illustrates the importance of using the panel data approach to investigate 

behavioral changes in response to transit service disruptions. It also illustrates that stated-

preference survey may not be a reliable tool for developing mitigation plans. More empirical 

studies on transit network disruptions are needed to prepare transit agencies struggling with aging 

infrastructure.  

The survey showed that about 20% of respondents did not go back to the Metro system 

even after the service was fully restored. More research is needed to show to what extent these 

changes are related to the travel experiences during the service disruptions, and whether such 

effects are temporary or permanent. 
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TABLE 1 Demographics of Survey Respondents during Metro SafeTrack Surge 1 and Surge 

2 

Pre Survey 

 
Surge 1 Surge 2 

Type 

Hand Filled 77.04% 80.00% 

QR Code 22.96% 20.00% 

Gender 

Male 45.60% 61.67% 

Female 54.40% 36.67% 

Age Range 

Under 15 0.00% 0.24% 

16-18 0.31% 0.48% 

19-24 5.97% 1.43% 

25-34 20.75% 11.43% 

35-44 18.87% 9.05% 

45-54 27.36% 19.29% 

55-64 21.07% 15.48% 

65-74 4.72% 3.81% 

75+ 0.31% 0.71% 

Education Level 

Less than sigh school 0.31% 0.75% 

High school graduate 1.57% 6.00% 

Some college 8.18% 16.00% 

Associate degree 1.57% 3.75% 

Bachelor's degree 30.82% 25.75% 

Graduate or professional degree 56.60% 47.75% 

Annual Household Income 

Less than $10,000 0.94% 2.86% 

$10,000 - $14,999 0.94% 1.19% 

$15,000 - $29,999 2.83% 2.14% 

$30,000 - $49,999 5.97% 7.86% 

$50,000 - $74,999 8.81% 14.52% 

$75,000 - $99,999 11.64% 15.95% 

$100,000 - $149,999 21.07% 20.95% 

$150,000 - $199,999 17.92% 15.48% 

$200,000 or more 24.21% 11.67% 

Counts 318 420 

Response rate 36.34% 35.62% 
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TABLE 2 Annual Household Income of Metro Riders based on the 2012 WMATA Metro 

Rail Passenger Survey 
Annual Household 

Income 

Orange 

Line 

Yellow 

Line 

Green 

Line 

Blue 

Line 

Red 

Line 
Total 

Less than $10,000 4.13% 4.00% 6.61% 3.85% 4.05% 4.36% 

$10,000 - $19,999 3.21% 4.00% 5.14% 3.45% 3.60% 3.75% 

$20,000 - $29,999 4.49% 4.82% 7.18% 4.19% 4.60% 4.87% 

$30,000 - $49,999 12.66% 12.87% 16.36% 12.08% 12.69% 13.04% 

$50,000 - $74,999 17.39% 17.17% 18.64% 17.49% 17.00% 17.30% 

$75,000 - $99,999 14.74% 15.70% 14.50% 15.60% 14.51% 14.79% 

$100,000 - $149,999 23.20% 21.34% 17.26% 22.42% 20.45% 20.79% 

$150,000 -$199,999 12.94% 11.41% 8.65% 11.30% 11.58% 11.24% 

$200,000 or more 11.38% 8.70% 5.66% 9.60% 11.51% 9.87% 
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TABLE 3 Trip Characteristics 
Purpose of Trip Surge 1 Surge 2 

Commute 88.99% 81.19% 

Leisure 2.83% 2.62% 

Business 6.92% 13.81% 

Others 1.26% 1.43% 

Frequency of Metro Trips  

Every day 19.50% 23.57% 

Every Workday 54.09% 51.19% 

Less than once a Week 3.77% 4.05% 

Once a Week 2.20% 1.19% 

2-4 times a Week 20.13% 19.05% 

Access the Metro  

Walking 27.67% 26.67% 

Park and Ride 39.62% 52.14% 

Bike 1.89% 0.24% 

Other Mode 0.63% 0.48% 

Dropped by Someone 15.09% 9.29% 

Bus/Shuttle 15.09% 10.24% 
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TABLE 4 Stated Responses to the Planned Metro Service Disruptions 
Pre Survey 

Change in Travel Behavior Surge 1 Surge 2 

No Change 27.04% 26.47% 

Change Departure Time 35.22% 12.50% 

Change to Other Travel Mode 27.99% 39.46% 

Cancel the Trip 5.03% 6.37% 

Change Destination to Avoid this Metro Line 3.14% 15.20% 

Count 318 420 
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TABLE 5 Comparison between Stated Preference and the Actual Travel Choices in 

Response to SafeTrack Surge 1 and Surge 2 Projects 

Surge 1 

Pre Survey 

Recall Survey 

No 

Change 

Cancelled 

Trip 

Change Departure 

Time 

Changed 

Destination 

Changed to Other 

Mode 

No Change in Travel 

Plan 
15.00%   45.00% 25.00% 15.00% 

Yes, I will cancel this 

trip 
  100.00%       

Change Departure Time 19.05% 19.05% 38.10% 19.05% 4.76% 

Change my Destination       100.00%   

Change to Another 

Travel Mode 
11.11%   33.33% 16.67% 38.89% 

Surge 2 

Pre Survey 

Recall Survey 

No 

Change 

Cancelled 

Trip 

Change Departure 

Time 

Changed 

Destination 

Changed to Other 

Mode 

No Change in Travel 

Plan 
35.29% 5.88% 17.65% 11.76% 29.41% 

Yes, I will cancel this 

trip 
  100.00%       

Change Departure Time   20.00% 20.00%   60.00% 

Change my Destination     22.22% 33.33% 44.44% 

Change to Another 

Travel Mode 
8.33% 12.50% 16.67% 4.17% 58.33% 
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TABLE 6 Travel Mode Respondents Stayed with after the SafeTrack Project 

Change in Travel Mode after Safe Track Surge 

  Surge 1 Surge 2 

Carpool 3.03% 3.23% 

Drive alone 3.03% 3.23% 

Metrorail 78.79% 80.65% 

Other Mode 3.03% 6.45% 

Regular Bus Service 3.03% 4.84% 

Taxi 1.52% 0% 

Uber, Lyft, etc. 3.03% 0% 

Walk or bike 4.55% 1.61% 

Total 74 68 
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FIGURE 1 Timeline of the 15 Metro SafeTrack Projects and the Metro Lines Affected 

  

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

** Different colors in the Metro Shutdown Schedule Chart represent the color-coded Metro Lines in DC

* Continuous Single Track(CST), Line Segment Shutdown(LSS)

1 Jun 4-16 CST

LSSJun 18-Jul 32

3 Jul 5-11 LSS

4 Jul 12-18 LSS

CSTJul 20-315

Aug 1-76 CST

7 Aug 9-18 CST

CSTAug 20-Sep 58

9 Sep 9-Oct 20 CST

LSSOct 10-Nov 110

11 Nov 3-11 CST

CSTNov 12-Dec 612

13 Dec 7-24 LSS

15 Mar 6-19 CST

14
J an 2-13 &            

J an 23-Feb 3
CST

No. Time Period
Impact 

Type

Jun Jul Aug Feb MarSep Oct Nov Dec Jan

East Falls Church to Ballston

Eastern Market to Minnesota 

National Airport to Braddock Road

Pentagon City to National Airport

East Falls Church to Ballston

Takoma to Silver Spring

Shady Grove to Twinbrook

Franconia-Springfield to Van Dorn Street

Vienna to West Falls Church

Fort Totten to NoMa

East Falls Church to West Falls Church

Greenbelt to College Park

Rosslyn to Pentagon

Braddock Road to Huntington/Van Dorn Street

East Falls Church to West Falls Church
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FIGURE 2 Affected Metro segments and Metro stations where survey questionnaires were 

distributed during SafeTrack Surge 1 and Surge 2 
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FIGURE 3 Reactions to SafeTrack Surge 1 (capacity reduction) by income groups 
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FIGURE 4 Reactions to SafeTrack Surge2 (segment shutdown) by income groups 
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FIGURE 5 Mode choices among those who chose to switch modes in reaction to Metro 

SafeTrack surge 1 and 2 by income groups 
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FIGURE 6 Number of options metro riders explored before choosing the most preferred 

response (1. canceled my trip and/or telecommuted, 2. change nothing, 3. change modes, 4. 

change destination, and 5. change departure time while still using the metro) 
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FIGURE 7 Travel modes respondents explored during the SafeTrack Surge 1 and Surge 2 
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